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(0 providi^^d^.artandsaidsili/.precamotiD.mol.r.tiotta.is 
abo v e . to „«mol.Tad 0 ^.produc« S .no».p M ou S siU 1 i phase and bdow*, upper mofe 
ratio that produces a lamellar phase. 

« method as"^edl^la^, wherdr/said lower mole ratio is about 0.05. 

3. The method as recited in claim 1. whereat said upper mole ratio is about 0.3- 

4. The method as recited in claim 1, whejein said acid is added in an amount 
resulting in apH of said silica precursor solution o|from about 1 to about 4. 

5. The method as recited in claim 4, wherein said pH is about 2. 

6. The method as recited in claim 1, 4 erein ste P of fonmng indUdeS 

with an alcohol, 

7. The method as recited in claim 6,Uerdn said alcohol is ethanol. 

8. The method as recited in claim / wherein said aqueous solvent, said acid, and 
said surfactant are premixed before combining with said silica precursor. 

9. The method as recited in claiii 1, wherein said mesoporous material is in a 
geometric form selected from the group co/isisting of fiber, powder, and film. 

10. The method as recited in dim 1. wherein said forming is spin-casting. 

11. The method as recited in claim 1, wherein said forming is spraying. 

12. The method as recited L claim 1, further comprising adding a pre-polymer or 
a polymer to said silica precursor solution making a pituitous mixture. 
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13. The method as recited in claim 1, wherein said4rming is drawing. 

14 . The method as recited in claim 1, wherein said" forming is squeegeeing- 

15 . Tnen^odasrecit^^ 
compound to the silica precursor solution. 

16 The method as recited in claim 15, wherein said metal compound is selected 
from the group consisting of metal halide, metal nitraf and combinations thereof. 

17. The method as recited in claim 16. whe/ein said metal halide is a metal 
chloride. 

18. The method as recited in claim 16, wherein said metal is selected from the 
group of aluminum, iron and combinations thereof. 

19. The method as recited in claim 1, f herein said silica precursor is an alkoxide 
silica precursor or a tetrachlorosilane. 

20. The method as recited in claim L wherein said aqueous solvent amount is 
characterized by a ratio of said aqueous solvent to said silica precursor of about 7. 

21 . The method as recited in claii 1, wherein said acid amount is characterized by 
a ratio of said acid to said silica precursorfof about 0.1. 

22. The method as recited in claim 1, further comprising adding a swelling agent to 
the silica precursor solution. 

23. The method as recited i/ claim 22, wherein said swelling agent is 1,3,5- 
trimethylbenzene. 

24. The method as recited in claim 1. further comprising the step of calcining the 
mesoporous material. j 
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25 A method of making a mesoporous silica film, comprising the steps of 

(a) combining a silica precursor within aqueous solvent, an acid and a 

Octant havmg an ammonium ^ 

(b) template sih<*pre^^ 
mesoporous material from the templated silica precjfrsor, 

(c) forming said silica precursor nito a preform; and 

(d) rapidly evaporating said aqueius solvent from said preform for 
obtaining the mesoporous material, wherein the iLrovement comprises: 

(i) said silica precursor is tetraethoxysilane; 

(ii) providing said aquius solvent in a superstoichiometric amount 
and providing said acid in an amount mamtainf g a hydrolyzed precursor and avoiding 

gelation or precipitation; 

(iii) providing said surffactant and said silica precursor m a mole 
ratio that is above a lower mole ratio that pioLces a non-porous silica phase and below and 
upper mole ratio that produces a lamellar phfee; and 

(iv) said forming iniludes diluting with an alcohol. 

26. The method as recited in cla/m 26, former comprising adding apre-polymer 
or a polymer to said silica precursor solution making a pituitous mixture. 



27. 
casting. 



The method as recited in claim 26, wherein said rapidly evaporating is by spin- 



40. A method of making a n/esoporous film on a substrate, the method comprising 
the steps of: 

(a) combining a sil/ca precursor with an aqueous solvent, an acid catalyst 
and an ammonium cationic surfactant into a precursor solution; 

(b) dispensing said precursor solution onto the substrate; 

(c) forming a film by evaporation of the solvent in less than 5 minutes; and 

(d) heating the film on the substrate to a temperature sufficient to 
decompose the surfactant, thereby producing a mesoporous film on the substrate. 
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41. 



Them^ofctaimW^nAcpKc.frsolati » is a silica precursor 

L above a ,ower r»o,e r«io ft* produce, a non-rn«o*U si«c. phase and below an upper 
mole ratio that produces a lamellar phase. 



58 A process to form mesostructured films! comprising: 
(a) preparmgaptecursorsolcon^ 
aqueous solvent, an ammonium cationic surfactant U an acid catalyst; and 

00 depositing me precursor sol oA a substrate wherein evaporation of 
solvent and water in less than 5 minutes causes d fonnanon of said mesostrurtured filrns 
on the substrate surface. 

59 The process of claim 58 wherein Jhe aqueous solvent and me catalyst are 
provided in amounts that maintain a hydtolyzfl precursor sol while avoiding gelation or 
precipitation* 

60 The process of claim 58 wherin the soluble source of silica is a silica 
precursor alkoxide or tetrachlorosilane J wherein the surfactant and the soluble source of 
silica are in a mole ratio that is above a lo W mole ratio that produces a non-porous silica 
phase and below an upper mole ratio thatfproduces a lamellar phase. 



lerein 



the ammonium cationic surfactant further 



69 . The process of claim 5 8, 
includes alkyl triethylammonium chlor/de or bromide surfactants with different chain 



lengths. 

70. 
450°C 



The process 



of claim 58/ further comprising the step of calcining said film at 



71. The process of claim /s, wherein the precursor sol is deposited on a substrate 
by spin coating. 

78. The process of claim 58, wherein said soluble source of silica is an alkoxide 

silica precursor or tetrachlorosilane. 
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79 A process to form a mesoporous stoucture, comprising: 

(a) preparingapreci«orsolintair^asolublesour<«of8ihca,aii 

alcohol and water solvent, an ammonium can/nic surfactant, and an acid catalyst, wherem 
said solvent is provided in an amount resultii in complete hydrolysis and said acid catalyst 
i. in an amount to maintain a hydrolyzed precursor and to avoid gelation or precipitaUon tn 

said precursor sol; 

(b) forming the precursor iol into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 

mesostructured material; and 

(d) calcining the mesostWed material to form a mesoporous structure. 

80. The process of claim 79, Xrein said precursor sol contains alcohol which is a 
byproduct of hydrolysis, and said mesoporous structure is a film. 

81 . The process of claim 79iwherein said preform is a droplet, said alcohol is a 
byproduct of hydrolysis, and said sop spray dried to form a powder. 

82. The process of claim/79, wherein said drying is preformed in less than 5 

minutes. 

83. The process of clahd 79, wherein said precursor sol contains dilutant alcohol, 
and wherein the mesoporous structure is a film. 



, j M PAfi p 0 f 14 DO. NO. 1941-70 

Response to Advisory Action FACjK O oi i**- 



Received from < 503 973 1459 > at 7/8/02 8:11:27 PM [Eastern Daylight Time] 



JUL-08-2002 17=13 MftRGER JOHNSON ET AL 



503 973 1459 P. 10/17 



84. A process to form a mesoporous stru W comprising: 

-»i „„_t^lnino a soluble source of silica, an 

(a) preparing a precursor sol containing a somow awm 

^ho, water .olvsn., - catioaic - - — -** 

^^i.p»^i.«^«^ ta H , " ,, ^ , ** ,,,d 

„„, ,o maintain . hydroljzcd p^curcor and «j avoid gelation or predion » *ud 

precursor sol; 

(b) forming Hie precursor sol intb a preform; 

(c) evaporating said solvent ftojti the preform at a rate that forms a 
^structured material, wherein said mesostJtured material contains surfactant; and 

(d) calcining the mesostmcturen material to form a mesoporous structure. 

85 A process to form a mesostructire, comprising: 

(a) preparing a precursor sol/coutaining a soluble source of silica, water 
and alcohol solvent, an ammonium cationic ffactant and an acid catalyst; and 

(b) evaporating said solverJ in less than 5 minutes to cause the formation of 
a mesostructure, wherein said mesostnxW contains surfactant. 

86. The process of claim 79, wLein the said precursor sol contains alcohol 
which is a byproduct of hydrolysis, and vierein said mesostructure is a film. 

87. The process of claim 79, therein said preform is a droplet, wherein said 
alcohol is a byproduct of hydrolysis, ani wherein said precursor sol is spray dried. 

88. The process of claim 79/ wherein said evaporating is performed in less than 5 
minutes. 

90. The process of claim j% wherein said soluble source of silica includes a 
silica alkoxide precursor or tetrachlorosilane. 
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91 A process to form a mesostructiire, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, a water 
md alcohol solvent, an ammonium cationic surfectint and an acid catalyst, ■* 

(b) evaporating said solvent in lest than 5 minutes to cause the formation of 

a mesostructure, 

92. The process of claim 91, wherehi said solvent is evaporated in less than 1 
minute* 

93. The process of claim 91, wherein said solvent is evaporated in less than 10 
seconds* 

94. The process of claim 91. whefein the said precursor sol contains both 
dilutant alcohol and alcohol which is a byp^duct of hydrolysis, and wherein said 
mesostructure is a film. 

95. The process of claim 91 , wnerein said preform is a droplet, said alcohol is a 
byproduct of hydrolysis, and said sol is siray dried. 

98. The process of claim 91 Jwherein the ammonium cationic surfactant further 
includes alkyl triethylammonium chloride or bromide surfactants with different chain 
lengths. / 

109. The process of claim 40, wherein the film exhibits an index of refraction 
between 1.16 and that of silica. / 

110. The process of claim S8, wherein the films exhibit an index of refraction 
between 1 .16 and mat of silica. 

111. Tlie process ofclai^ 79, wherem to 
wherein the film exhibits an index of refraction of between 1.16 and that of silica. 



. . i»ArttJ»nf14 DO. NO. 1941-70 

Response to Advisory Action PAGE Sol 14 



Received from < 503 973 1459 > at 7/8102 8:11:27 PM [Eastern Daylight Time] 



JUL-08-2002 17:14 



MARGER JOHNSON ET AL 



503 973 1459 P. 



112. Tbeprocessofcla^ 

film exhibits an index of refraction of between 1.16 and thaf of silica. 

1 13. The process of claim 86, wherein the mm Libit* an index of refraction of 
between 1 . 16 and feat of silica. I 

114. The process ofclaim 92, wherein the n^Jostructure is a film, and wherein the 
film exhibits an index of refraction of between 1.16 andfthat of silica. 

115. The process ofclaim 99, wherein the sL exhibit an index of refraction of 
between 1 . 16 and that of silica. / 

116. A method of forming templated mesoporous material on a substrate from a 
silica precursor solution containing an alkoxide s/lica precursor, and ammonium oationic 
surfactant and a solvent, while avoiding gelatiotf, precipitation and non-porous or lamellar 
structures, wherein the improvement comprises/the steps of: 

(a) preparing said silica precursor solution using a solvent; 

(b) dispensing a layer of saidforecursor solution on said substrate; 

(c) thiruiing said layer by spin casting; and 

(d) forming templated mesOporous material on said substrate by 
evaporation of the solvent in less than 5 minutes. 

117. A method of forming temr/lated mesoporous material from a silica precursor 
solution containing an alkoxide silica precursor, an ammonium canonic surfactant and a 
solvent, while avoiding gelation or pre/ipitation or non-porous or lamellar structures, 
wherein the improvement comprises the steps of: 

(a) preparing said fllica precursor solution using a solvent; 

(b) spin casting, drawing, spraying or squeegeeing said silica precursor 

solution; and / 

(c) evaporating 7 the solvent in less than 5 minutes to form templated 

mesoporous material. / 
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118 AmOhodoffonmnBtemptoWme^usLaialon.substwefluma 

tt. Precu^r sohnion eon**** an alkoxide die. precursor, an —» <*-*-* 
great enough » avoid a non-porous mm but no, enough to/produce . lameUar structure, and 
a soivent, »hile avoiding gelation or predpitadon, where*, the improvement oompnaes the 

steps of: J 

(a) preparing said silica precursor solution using a solvent; 

CO dispensing a layer of said precursor^ solution on said substrate; 

(c) thinning said layer by spin casting;land 

(d) forming templatedmesor*^ 
evaporation of the solvent in less than 5 minutes. 

119 A method of forming templated mesiorous material from a silica precursor 
solution containing an alkoxide silica precursor, a sjUctant and a solvent, while avoiding 
gelation or precipitation and non-porous or lamella/ structures, wherein the improvement 

comprises the steps of: 

(a) preparing said silica precursor solution using a solvent; 
<b) spin casting, drawing, spraving or squeegeeing said siUca precursor 

solution; and 

(c) evaporating the solvent m/less than 5 minutes to form templated 
mesoporous material. 

120. A method of forming templatfed mesoporous material on a substrate from a 
silica precursor solution containing an alko&de silica precursor, and a solvent, while 
avoiding gelation or precipitation and non/porous or lamellar structures, wherein the 
improvement comprises the steps of: 

(a) preparing said silica 7 precursor solution using a solvent; 

(b) dispensing a layerif said precursor solution on said substrate; 

(c) thinning said layer by spin casting; and 

(d) forming templated mesoporous material on said substrate by 
evaporation of the solvent in less than 5 minutes. 
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121 Amethodof fonningtemplatedmes^ from a siUca precursor 

a solvent, while avoiding gelation or 
wherein the improvement comprises the 



solution containing an alkoxide silica precursor, an< 
precipitation and non-porous or lamellar structures 
steps of: 

(a) preparing said silica precursoi 

(b) spin casting, drawing, spra; 

solution; and 

( C ) evaporating the solvent in kJb than 5 minutes to form template* 



solution using a solvent; 
or squeegeeing said silica precursor 



mesoporous material. 




122, 


The method of claim 116, wher 


Jn the solvent is an aqueous solvent. 


123^ 


The method of claim 117, whei 


Bin the solvent is an aqueous solvent. 


124. 


The method of claim 118, whfa 


■ein the solvent is an aqueous solvent 


125. 


The method of claim 1 19, whei 


rein the solvent is an aqueous solvent. 


126. 


The method of claim 120, whe 


rem the solvent is an aqueous solvent. 


127. 


The method of claim 121/ wherein the solvent is an aqueous solvent. 




28. (Amended) A calcined rnjssoporous silica film on a substrate formed by a 



5ess comprising: 

G\ / dispensing a catalyst- and silica p recursor- and solvent- and surfactant-containing 

O / solution on the substrate; 
foirning a film on the substrate bj rapid evaporation of the solution on the substrate; 

and 

heating the film on the substrate to a temperature of between about 105 degrees C 
1 about 600 degrees C to decompose th< surfactant and calcine the mesoporous silica film. 



arf3 about 600 degrees C to decompose the surtactam ana ca»cu« 
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